Patient satisfaction and quality of recovery are important measures of quality. Whether, and to what extent, patient satisfaction is influenced by quality of recovery, however, is not clear. The aim of this study was to evaluate the additional influence of quality of recovery on total patient satisfaction with anaesthesia and surgery. In this prospective cohort study, we used a validated quality of recovery questionnaire and a multi-item patient satisfaction questionnaire. Patients completed the quality of recovery questionnaire pre-operatively and 24 h postoperatively. One to two weeks after discharge, a third quality of recovery questionnaire was sent out, together with the patient satisfaction questionnaire. If no response was received after 2 weeks, a reminder containing the quality of recovery and the satisfaction questionnaire were mailed. Seven hundred and thirty-four patients were consecutively assessed for eligibility. Five hundred and seventy-nine patients completed at least one questionnaire (recruitment rate 79%). Four hundred and sixty-seven patients (81%) completed all four questionnaires. The total satisfaction score was high, with a mean (SD) of 94.6 (10.7) on a 0-100 scale. Correlation analysis between quality of recovery and total patient satisfaction showed correlations of 0.2-0.3. Testing different aspects of quality of recovery in models already containing the significant factors of patient satisfaction did not improve the model fit markedly. We conclude that quality of recovery has only a marginal additional effect on total patient satisfaction with anaesthesia and surgery.
Introduction
Patient satisfaction and health-related quality of life studies have increased in importance in anaesthesia and pain management, even though traditional outcome measurements, such as postoperative pain or nausea and vomiting are still the established andunfortunately in most cases -the only factors used to measure satisfaction [1] . Additional patient-related aspects, such as quality of recovery and disability-free survival, have recently been a focus of attention [2] [3] [4] [5] [6] . However, the meaning of 'patient satisfaction with anaesthesia care' is not as clear as we might think; patients' expectations play a key role in this context. The gap between expectation and experience from the patient's point of view is therefore an understandable definition of patient satisfaction [7] .
Several studies with psychometrically developed instruments have shown that information, communication, involvement in decision-making, continuity of patient care, respect, delay management and pain therapy are the most relevant factors in patient satisfaction [1, [8] [9] [10] [11] [12] . Quality of recovery after surgery and anaesthesia -also assessed from the patient's point of viewis a further important quality measure [3, 13] . Even though evaluating recovery is inherently problematic due to the lack of a 'gold standard' [4, 13, 14] , several studies with valid and reliable instruments have demonstrated that physical and mental well-being are important factors in quality of recovery after surgery and anaesthesia [3] .
Whether, and to what extent, patient satisfaction with anaesthesia and surgery is influenced by quality of recovery, however, is not clear, and existing findings have only limited reliability because of methodological weaknesses [4, 9] . The aim of this study was, therefore, to evaluate the potential supplementary role of quality of recovery on overall patient satisfaction with anaesthesia and surgery.
Methods
This prospective observational cohort study was approved by the Medical Ethics Committee of St. Gallen, Switzerland. It was conducted at a medium-sized district hospital in Switzerland between December 2014 and April 2015. Patients were included in the study if they were 16 years or older, had an ASA physical status of 1-3 and were scheduled to undergo elective in-patient surgery in one of the following surgical disciplines: general surgery; orthopaedics; gynaecology; otolaryngology; urology; and plastic surgery. Patients were not studied if they had emergency surgery, a psychiatric disturbance that precluded complete co-operation or poor proficiency in German. To maintain unbiased sampling, consecutive patients were included from surgical booking lists.
Before the day of surgery and after providing informed consent, patients were asked by the investigators to complete a quality of recovery questionnaire (without support from research staff) as a measure of baseline health status (time point T1). Patients were also instructed to repeat the questionnaire 24 h postoperatively (time point T2). They were informed that they would receive two further questionnaires (time point T3) and a patient satisfaction questionnaire one to two weeks after discharge. (Patient satisfaction questionnaires sent between one and five weeks after discharge still elicit critical reflection and achieve an adequate response rate whilst avoiding bias due to perceptions of 'social desirability' [15] .) If no response from the patient was received after two weeks, a reminder containing the quality of recovery questionnaire (time point T4) and satisfaction questionnaire were mailed once more. To improve the response rate, a personalised covering letter from the department assuring anonymity and a prepaid return envelope were delivered to the patient. All questionnaires were sent to a statistical institute for analysis.
We compared the following patient and clinical characteristics between the groups of all patients recruited and those who completed all four questionnaires: age; sex, body mass index (BMI) ASA physical status; type of anaesthesia (general vs. regional); type of surgery; length of hospital stay; extent and duration of surgery; admission to intensive care unit; postoperative complications; educational level; subjective health status; and type of insurance. We also assessed the correlation with smoking, premedication, laparoscopic or open surgery and the presence of malignant disease. The classification of complications was based on the Clavien-Dindo grading system, according to the standards for definitions and use of outcome measures for clinical effectiveness research in peri-operative medicine (the European Peri-operative Clinical Outcome definitions [16] ).
For quality of recovery measurement, we used the validated and psychometrically evaluated questionnaire QoR-15 from Stark and colleagues, a short form of the comprehensive 40-item questionnaire QoR-40 [3, 17] .
The QoR-15 provides a valid, reliable, responsive and easy-to-use method of measuring the quality of a patient's postoperative recovery. Compared with the QoR-40, it covers the same elements of quality of recovery but with fewer items and thus is more efficient in evaluating the patient's postoperative quality of recovery [17] . The questionnaire items were scaled from 0 to 10, with 0 representing the lowest, and 10 the highest, rating. Reliability analyses were performed to reassess the measurement qualities of the QoR-15. The QoR-15 was translated into German by a German native speaker and back-translated into English by an English native speaker. For patient satisfaction measurement with anaesthesia and surgery, we used a questionnaire exploring: information (three items); communication/respect (three items); nursing care (three items); and three items on an overall evaluation of patient satisfaction. All items were taken from validated and psychometrically developed instruments [18, 19] (see Fig. S1 in Supporting Information for questionnaire).
To test for comprehensibility, we did a one-week pre-test with 38 patients with both instruments. The pre-test ensured that the questionnaire was valid and reliable for patient experiences. Statistical analysis showed valid and reliable data, and only minor changes to the questionnaire were made.
We aimed to recruit 300 study participants with complete data for the analysis. With 300 cases, the 95%CI (two-sided) for a proportion value of 80% (commonly used for satisfaction items or quality of recovery items) would be restricted within AE 5% limits (75.1-84.1%) [20] .
According to our previous experience with patient satisfaction surveys [8, 12, 15, 21] , we expected a participation rate of approximately 65%. As the study required a three-point assessment of quality of recovery, considerable loss to follow-up had to be taken into account, which we expected to be about 10-15%. We therefore planned to enrol 600 patients into the study.
All answer categories from the questionnaire items (quality of recovery and patient satisfaction questionnaire) were represented on a scale of 0-100, where 0 represented the lowest rating (i.e. 'never' or 'completely dissatisfied') and 100 the highest rating (i.e. 'always' or 'completely satisfied').
As the primary outcome, 'total satisfaction with anaesthesia and surgery' was analysed in detail; this score was built in as the mean of the results for questions D1 ("Thinking of your entire stay in the hospital, how satisfied were you with your overall treatment"), D2 ("Would you come back to this hospital for the same treatment?") and D3 ("Please assess the quality of the treatment you received"). The 10 items on information, communication/respect and nursing care from the patient satisfaction questionnaire; the quality of recovery total score at T1, T2 and T3; the differences between T1/T2, T2/T3 and T1/T3; and sociodemographic variables were analysed as independent variables.
The mean scores for dependent variables according to different subgroups were analysed using analysis of variance (ANOVA) and multiple comparisons of means; relations between continuous variables were calculated with correlation analyses. Reliability analyses were performed to demonstrate unidimensionality and internal consistency of dimensions.
Prediction models for overall satisfaction as the dependent factor were built and fitted by linear regression models. In the first model for total satisfaction with anaesthesia and surgery, only parameters from the patient satisfaction questionnaire were tested (10 items on information, communication/respect and nursing care as candidates). The second model also tested the three quality of recovery scores at T1, T2 and T3. The third model also tested the quality of recovery differences between the measurement points (T1-T2, T2-T3 and T1-T3) and five sociodemographic variables (sex, age, education, self-rated health and type of insurance). Predictor candidates were first identified in correlation and regression analysis at the bivariate level and then analysed simultaneously. The resulting three most parsimonious models include significant factors only.
In all analyses, p < 0.05 (two-tailed) was regarded as significant. All analyses were performed using SPSS 22 (Chicago, IL, USA).
Results
Over the study period of five months, we sequentially assessed 734 patients for eligibility to enable us to achieve the previously determined sample size of 600. Detailed information about eligibility and follow-up are shown in the study flow chart (Fig. 1) . Five hundred and seventy-nine patients completed at least one questionnaire, giving a recruitment rate of 79%. Four hundred and sixty-seven patients (81% of the latter) completed all four questionnaires.
Differences in characteristics between all eligible and participating patients were found according to age, with older patients participating less frequently, and for ASA physical status, BMI and extent of surgery (higher ASA classes, higher BMIs and increase in extent of surgery corresponded to lower participation rate). All findings indicated that patients with a poorer state of health were less likely to participate in the study. Differences in characteristics between recruited patients and patients who completed all four questionnaires were found according to age (younger and very old patients participating less frequently), ASA physical status (higher ASA classes corresponded to lower participating rate), smoking (smokers participated less frequently) and length of hospital stay. Detailed results are provided as online Supporting Information.
The detailed assessment of patient perception of quality of anaesthesia and surgery (10 items in sections A, B and C of the questionnaire) showed that patients reported very high ratings: most items had mean values of 90 points or above, the lowest single item (A.3: information before discharge from hospital) still reaching 85. 6 . Mean values for the three overall satisfaction items in part D of the questionnaire were 94-95 points; the mean (SD) value for total satisfaction as the mean of these three items and the primary outcome in this study was 94.6 (10.7) on a 0-100 scale (Table 1) .
Bivariate correlation analyses of the 10 items of the patient questionnaire, quality of recovery scores at T1, T2 and T3 and differences between T1 and T2, T2 and T3 and T1 and T3, and the sociodemographic parameters with the total satisfaction score, showed correlations up to 0.6 with some of the patient questionnaire items, and weaker relations to the quality of recovery scores and the sociodemographic factors. Quality of recovery itself showed only weak to moderate correlations, at 0.2-0.3, with overall patient satisfaction with anaesthesia and surgery (Fig. 2) .
The first multiple regression analysis on the total satisfaction score with the 10 patient satisfaction items only, yielded six significant factors related independently to total satisfaction, with standardised beta-coefficients ranging from 0.14 to 0.34 and an R² of 0.56 for the model (model 1).
When additionally testing the aspects of quality of recovery in model 2 (quality of recovery score at three measurement points), the quality of recovery score after discharge (T3) was included as a further significant factor into the model. However, the six parameters from the patient questionnaire and the total model fit remained unchanged (R² = 0.56). In the third model, which also included the differences between quality of recovery scores at the three measuring times and five sociodemographic parameters, the six parameters from the patient questionnaire again remained unchanged with approximately the same beta values. The total quality of recovery score at T3 was replaced by the total quality of recovery score at T2, and supplementary significant effects were measured for health, age and type of insurance. With an R² of 0.60, variance was slightly higher in this model (due to the effect of the sociodemographic parameters).
Detailed results from the regression models are shown in Table 2 .
Reliability analysis showed good internal consistency above 0.7 for the total quality of recovery score at all three measurement points. However, scale consistency for T1 and T3 was improved by omitting item 7 'support by physicians and nursing staff' (no change for T2). Details are shown in Table 3 .
Discussion
The aim of this study was to evaluate the possible supplementary influence of quality of recovery on overall patient satisfaction with anaesthesia and surgery, when testing quality of recovery simultaneously in models using parameters from a patient satisfaction instrument. We found that quality of recovery at different time points showed only weak to moderate correlations (0.2-0.3) with overall patient satisfaction with anaesthesia and surgery.
This was supported by regression models where quality of recovery at three measurement points (model 2) and differences in total quality of recovery between measurement points (model 3) accounted for only a very limited supplementary amount of variance in total patient satisfaction compared with the model containing only items on patients' perceptions of hospital stay (information, communication/respect and nursing care; model 1). Thus, we suggest that quality of recovery does not enhance the information already gathered on patients' perceptions using existing standard patient surveys. At first glance, one might expect quality of recovery to be related to patient satisfaction, because quality of recovery contains aspects of patient satisfaction, such as postoperative pain or nausea and vomiting. Based on this, it is not surprising that patients who are dissatisfied because they suffer such discomforts have lower quality of recovery scores [22] . However, it is also quite common that, for example, a patient is satisfied with anaesthesia care despite a poor quality of recovery; some of the variance measured for quality of recovery is very probably already inherent in the patient satisfaction items, such as waiting time after pressing the call button. Change QOR T3 to T2 Figure 2 Correlation analyses of the 10 items of the patient questionnaire, quality of recovery scores at T1, T2 and T3 and differences between T1 and T2, T2 and T3 and T1 and T3 and the sociodemographic parameters with the total satisfaction score. QOR, quality of recovery. Table 2 Regression models on overall evaluation of models (beta co-efficient). To understand this lack of coherence, one has to explore the concepts of quality of recovery and patient satisfaction. Recovery after surgery and anaesthesia is a complex process which depends on patient characteristics, aspects of the surgery and anaesthesia performed, and adverse events. But it is also dependent on quality of recovery from the patient's perspective [3] . Unsurprisingly, there is no 'gold standard' for 'recovery' [4, 13] , although in simple terms, recovery can be defined as a return to the pre-operative, or a better, state [13] . Quality of recovery also lacks a universally accepted definition [13] . However, several studies with valid and reliable instruments have demonstrated that physical well-being, such as moderate or no pain, or the absence of nausea, and mental well-being, such as a feeling of general well-being, and feeling comfortable and in control, are important factors in the quality of recovery after surgery and anaesthesia [3] . Patient satisfaction, however, is perhaps even more difficult to define than (quality of) recovery. Satisfaction in itself is a very abstract term influenced by cultural, sociodemographic, cognitive and affective factors, among others [23, 24] . Satisfaction depends on congruence between what is expected by, and what happens to, the patient [7, 25, 26] . What is common to all instruments that measure patient satisfaction is that information, communication, respect and patient care are of crucial importance [1, 9] . The satisfaction questionnaire we used was composed of psychometrically validated instruments with the dimensions information, communication, respect and dignity, nursing care, and total satisfaction [18, 19] .
Converting the ideas between the (different) concepts of (quality of) recovery and patient satisfaction into practice raises the questions whether, for example, the presence of postoperative pain or nausea are true surrogates for satisfaction or not. Unfortunately, this is not the case. Having postoperative pain does not automatically mean that patients are dissatisfied with pain management, because pain management as part of patient care is not the same as the existence of postoperative pain [27] . The use of misleading surrogates instead of true outcome parameters is a wellknown phenomenon in outcome studies, especially if the outcome of interest is very rare, for example, death, or -as in our case -difficult to measure, for example, satisfaction [10, [28] [29] [30] [31] [32] . Our results differ from those of a study by Myles and colleagues who demonstrated a correlation between patient satisfaction and quality of recovery [22] . One possible explanation is that overall patient satisfaction in Myles' study was measured with only a single item rating instead of using a multi-item instrument [33] . In addition, the Myles's study made both measurements on the day after surgery, not at 1-3 weeks after discharge. Regarding quality of recovery, the quality of measurement for the total 15-item scale markedly improved by omitting item 7 'support by physicians and nursing staff'. This is probably due to the time point of questioning: patients are often not able to answer this question if they are not yet, or are no longer, in the hospital. We therefore suggest deleting this item, at least when asking at those two time points.
The strengths of our cohort study were the use of previously psychometrically developed items, (pre) testing comprehensibility, unbiased sequential sampling with a large cohort, and a high response rate (> 80%). As these are the key goals for accomplishment of a survey or cohort study, our results suggest wide generalisability [34, 35] .
There are some limitations. The study was conducted in a single, medium-sized district hospital in Switzerland. We investigated only hospital inpatients, and those with poor German were not studied. Very young and older patients, more obese patients, patients with a worse state of health and patients with more extensive surgery and complications were less likely to participate in the study. This is (partially) in accordance with our previous studies, where we also observed that very young and very sick patients had a lower response rate [15] . We have no information regarding rehabilitation and its potential influence on quality of recovery and patient satisfaction. As information and communication are among our departmental priorities, we regularly achieve high patient satisfaction levels; however, we advocate caution concerning external validity. Strictly speaking, the satisfaction questionnaire used is not entirely validated, as it is only a multi-item and not a multi-dimensional, multi-item developed instrument. However, as all items are from validated and psychometrically developed questionnaires, it is very unlikely that this would have significantly influenced our results.
Looking at a new initiative 'Standardising endpoints in peri-operative trials' [36] , quality of recovery is defined as a part of patient comfort, whereas patient satisfaction is naturally a part of patient-centred outcome. This classification is not always self-evident as, for example, disability-free survival could also be seen as part of patient comfort. Nevertheless, it is interesting and important to investigate whether and how these different outcome areas influence each other [37] .
We conclude that quality of recovery has only a marginal supplementary effect on patient satisfaction. Thus, we suggest that future studies of patient satisfaction with anaesthesia and surgery need not include quality of recovery as an additional construct.
